Effects of poloxamer 407-induced hyperlipidemia on the pharmacokinetics of carbamazepine and its 10,11-epoxide metabolite in rats: Impact of decreased expression of both CYP3A1/2 and microsomal epoxide hydrolase.
The pharmacokinetics of carbamazepine (CBZ) and its active 10,11-epoxide metabolite (CBZ-E) were evaluated after intravenous and oral administration of 5 mg/kg CBZ to rats with hyperlipidemia induced by poloxamer 407 (HL rats) and controls. The total area under the plasma concentration-time curve (AUC) of CBZ in HL rats after intravenous administration was significantly greater than that in controls due to their slower non-renal clearance (CL(NR)). This was due to slower hepatic CL(int) for metabolism of CBZ to CBZ-E in HL rats via CYP3A1/2. This result was consistent with a previous study indicating reduced hepatic CYP3A1/2 expression in HL rats. Interestingly, the AUC of CBZ-E was also increased in HL rats, while AUC(CBZ-E)/AUC(CBZ) ratios remained unchanged. These results suggested that further metabolism of CBZ-E to the inactive metabolite trans-10,11-dihydoxyl-10,11-dihydro-CBZ (CBZ-D) via microsomal epoxide hydrolase (mEH) was also slowed in HL rats. The significantly reduced hepatic mRNA level and expression of mEH protein in HL rats compared to controls confirmed the above hypothesis. Similar pharmacokinetic changes were observed in HL rats after oral administration of CBZ. These findings have potential therapeutic implications assuming that the HL rat model qualitatively reflects similar changes in patients with hyperlipidemia. Caution is required regarding pharmacotherapy in the hyperlipidemic state in cases where drugs that are metabolized principally by CYP3A1/2 or mEH and have a narrow therapeutic range are in use.